ER stress induces epithelial differentiation in the mouse oesophagus.
Stress in the endoplasmic reticulum (ER) leads to activation of the unfolded protein response (UPR). Xbp1, a key component of the UPR has recently been linked to the risk of developing oesophageal squamous cell carcinoma, suggesting an important role for the UPR in the oesophageal epithelium. Here we examined the role of ER stress and the UPR in oesophageal epithelial homoeostasis. We examined the expression of components of the UPR in the oesophageal epithelium. We used a pharmacological approach and a genetic approach to examine the effects of ER stress in vivo in the mouse oesophagus. The oesophagus of these mice was examined using immunohistochemistry and real-time reverse transcription (RT)-PCR. Components of the UPR were heterogeneously expressed in the basal layer of the epithelium. Induction of ER stress by 24-h treatment with thapsigargin resulted in depletion of proliferating cells in the basal layer of the oesophagus and induced differentiation. We next activated the UPR by inducible deletion of the major ER chaperone Grp78 in Ah1Cre-Rosa26-LacZ-Grp78(-/-) mice in which mutant cells could be traced by expression of LacZ. In these mice LacZ-positive mutant cells in the basal layer lost their proliferative capacity, migrated towards the oesophageal lumen and were replaced by LacZ-negative non-mutant cells. We observed no apoptosis in mutant cells. These results show that ER stress induces epithelial differentiation in precursor cells in the oesophageal epithelium. This UPR induced differentiation may serve as a quality control mechanism that protects against oesophageal cancer development.